EYAL8AT10H OF DELATS AHD ACCZDEHSS AT ISffERSECTlQNS FCR MEDIAE LASE COSSTESCTIOH
The tremendous increase in motor vehicle usage during recent years in Indiana (7) and In the United States (1) has greatly affected highway operation. This increase in motor vehicle usage has created an added demand on all components of the highway system resulting in increased operating costs to the motoring public. Intersections are an important cotaponent of this system and the Increased travel volumes have created congestion at many approaches in the urban, suburban, and rural areas.
Where the intersection is at grade , streams of turning and crossing vehicles must join and cross each other. The points within the intersectional erea used in common by these intersecting streams are focal points of accidents and delay. Delays result when vehicles in different streams wish to pass through these focal points at the same time. Accidents result when drivers make mistakes in judgment of the time and place that intersecting movements will occur.
The time and place of conflicts at approaches to intersections may be altered by traffic controls or design. Channelisation of intersections at grade has been defined (5) as the separation or regulation of conflicting traffic movements into definite paths of travel by the use of pavement markings, raised islands or other suitable means to facilitate * The numbers in parenthesis refer to numbers in the bibliography. the safe and orderly movement of both vehicles end pedestrians. Channelisation is, therefore, used to control the place of conflict between intersecting traffic streams and to influence the time element by separating the conflict points and controlling the speeds at which these conflicts occur.
The median lane is one form of channelisation used to separate the conflict points between left-turning vehicles and through vehicles. It provides a temporary, protected storage location for vehicles waiting to make a left-turn movement. This paper is a report on the results of a research project concerned with warrants for such median lanes.
The objective of the research was to evaluate the conditions for which the construction, maintenance, atd interest costs for a median lane would be warranted at suburban and rural approaches to an Intersection.
To achieve this objective, delay times and accident rates to through vehicles caused by left-turning vehicles were analysed in depth at three right-angle intersections which already possessed median lanes and at eight right-angle intersections which did not have median lanes. By evaluating the benefits from the reduction in delay times and accident rates realised by the presence of a median lane, a method waa developed which can be used to determine when construction of a median lane is economically justified.
THE STUDY LOCATIQHS
The eleven intersections used in this study are located within a sixty mile radius of Lafayette-West Lafayette, Indiana ( Figure 1 of these urban areas were 65,000, 50,000, and 500,000, respectively. A large percentage of the traffic using these intersections was through traffic destined for Chicago, Indianapolis, Fort Wayne, or South
The 1965 major street weekday ADT's for the intersections ranged from 7,100 to 27,500. A summary of the characteristics for the study intersections is shown in Tables 1 and 2c STUDY FROCEDTOE
Belay Data
The delay time incurred to a through vehicle caused by a left-turning vehicle was determined at the eleven study intersections during daylight-weekday hours | 6 AM to 6 PM, Monday through Friday.
The method developed to collect the delay time data was designed to be simple, inexpensive, and easily adaptable for use by one or more observers. A typical field setup of the equipment used to study the delay time is shown in Figure 2c The equipment used in the collection of delay data consisted of traffic volume counters, 20-pen recorder, 12 volt battery, push-button box, junction box, pneumatic tubes, and electrical conducting during average conditions in Indiana (11) . Therefore, by knowing the location, year, month, day, and hour of an accident, the hourly vol trees at the time an accident occurred were estimated by applying the appropriate factors to the volume eounts taken at each intersection approach.
Capacity
The practical capacity of each intersection was calculated by the method described in the 1565 Highway Capacity Manual (4)
.
Six of the signalized intersections had paved shoulders on the right side which allowed through vehicles to maneuver around a left-turning vehicle. These paved shoulders also acted as turning lanes but were not designated for this specific movement. In order to determine the effectiveness of the paved shoulders in increasing the practical capacities of it these six intersection*, reference was ease to a study (8) The results of these tests are presented in Tables 4 and 6 as the simplified predictions aquations for delay time and accident rates, respectively.
Delay Time
The variables Hated in Table 3 represent the independent variables that were used in the final analysis to develop separate prediction equations for the suburban end rural areas. Th«i tz&&t£iciest j of the variables used in these multiple linear regression equations ere shown in Table 4 .
These two tables should be used for reference in the following discussion .
Suburban Area
The prediction aquation explaining tha greatest amount of variability in suburban delay class CT--) sad developed froa the variable coefficients in The other independent variable is the number of commercial vehicles per hour in the approach direction CS,«>.
Accident Bate
The variables listed in Table 5 represent the independent variables that were used in the final analysis to develop separate prediction equations Table 6 . These two tables should be used for reference in the following discussion.
Suburban Area
The prediction equation explaining the greatest asasunt o£ variability in the suburban accident rate (¥*«) aB^developed from the variable coefficients in Table 6 Other important variables are the nussber of approach lanes (X-), the approach volis-se per hour at the titse the aceident occurred (X-.J)" the weekday approach AST (X^* *^e total intersection weekday « ; jJST (X..K the ratio of the opposing volume per hour to the capacity of the opposing intersection approach CX.*K^n^£h© average speed through the intersection for a non-delayed through vehicle CX.,K The most significant variable in this simplified prediction equation
is the weekday approach ADT plus the weekday opposing AK? (X,~). Other independent variables are the number of approach lanes CX-), the weekday approach ACT (X..), and the total intersection ADT (X..).
Rural Area
The prediction equation explaining the greatest amount of variability in the rural accident rate CY*jJ «nd developed from the variable coefficients
In The first example considers the cesa where adequate right-of-way exists on both approaches of a two-lane highway in a suburban area to a signalised intersection. The existing pavement on one or both sides of the highway must be widened for a specified distance on both approaches so that median lanes may be constructed and rsw through lanes designated.
The second example considers the case where a median strip at least 16 feet in width is located between the major approaches to a signalised intersection of a four-lane divided highway in a suburban area. The leftturn lanes will be constructed within the existing median and no changes to the existing through lanes are required. Figure 3 .
The annual construction, maintenance, and interest costs were determined based on 1965 unit construction costs. Ho attempt was made to 
